Note Outline 24.1.1 — The Study of Light

I. Astronomy is very concerned with 0\&*\!\2(‘\ m%. and 5*&6 ¥ "w\g

light.
A. Most of our understanding of the universe comes from studying _"pm\j%gt_
B. N} 1\ \p\e light, the light we can detect with our

eyes, makes up a small

part of the different types of energy known as

I1. Electromagnetic Radiation
A. Electromagnetic radiation includes:
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C. All EM energy, regardless of wavelength, travels through the vacuum of space at the
‘speed of light” (c) = ;}OO’OOQ km/s or Z% , OO0 mi/s.

i. In ONE DAY (24hrs.), light travels =

miles.
D. EM Radiation has properties of both a (LGN €.
W\E. :
i. Wave Nature: EM radiation is a pattern of oscillating (alternating)
e\ecke\¢.  and Ng%\r\;mL fields.
a. Wavelength (1) "The length between successive
wone oavests . See diagram below: B o 2_ MELSULA
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b. Frequency (f): The number of waves passing in \}g, ;
Measured in \\Q (Hz). 1Hz =1 wave/second.

c. f?»= c, thus:
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d. A is inversely proportional to f.
ii. Particle Nature: a “light” beam can be thought of as a stream of tiny, massless

energy packets called ' % ha'kbh > .
a. Photons can be thought of as extremely small bullets fired from a

machine gun.

b. Photons can ?5&5\!\ on matter with a force célled
\

mm__ .:\)_mﬁﬂjﬂ__ (ex. Comet tails point away from the
sun due to this force).

c. Short A = more energetic photons.
Ephoton is inversely proportional to 7&
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Note Outline 24.1.2 — Study of Light Continued

III. Spectrosopy/Spectral Analysis
A. Defined as the study of the P ¢ ok esS of light that depend on
weve \e \3%-\\\ ( ZX , or the spectral analysis of the 3 types of spectra.
B. wk{“w Spectrum: produced by an incandescent solid, liquid or
gas under \l\\%\'\ pressure. Appears as an uninterrupted band of color (rainbow).

i. incandescent = “to emit light when hot”, not all substances behave incandescently.

C. Spectrum: produced when visible light (usually from a -
star) is passed through a relatively ms gas under ! pressure. The gas
&&D@bb selected A’s of light. Appears as a band of color with dark lines.
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D. Lwa Y Spectrum: produced by a M* gas under m

pressure. Appears as a series of bright lines of particular A’s depending on the gas that produces ”
them
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E. Most stars’ spectra are \ or “dark-line” spectra.

i. Each element or compound produces a Sm‘!q (T2 set of spectral

ii. The unique spectra of different elements/ciompounds can be used to identify a
\]
sta’'s_C\a LAl € a\ CQMQQ& \N\ON - like a finger print.

IV. Doppler Effect

A. The perceived change in e of a sound/light wave that is
, : M‘! - E ,

lines.

emitted from a source moving or an observer.
W B. V1s1ble llght from a source moving from an observer appears
e o' because its waves are lengthened (stretched).
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L. VlSlb]e light from a source moving ‘\D\O&(‘é— an observer appears

\DQJ‘ - _ because its waves are shortened (compressed or squlshed)

S\»o’cu

D. The amount of red or blue shift is related to the M of
WM of the source (how fast its moving toward or away from the observer).
i. Larger shifts = %.‘;\Qf rates of movement
ii. Smaller shifts = @.€ rates of movement
E. Them is used to determine whether a star or other
celestial body is movmg away from or towards Earth.
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